This research project is a study of the implications of modern chaos theory on military management and leadership for the next century. The critical elements of chaos theory are presented in a non-mathematical treatment to reach the broadest audience. The theory is then applied to large organizations to illustrate the five major types of organizational behaviors and the three general chaotic behavior patterns. Implications for management and leadership of each type are discussed and the complex organizational pattern is identified as the most viable in a turbulent socioeconomic climate. . Six recommendations for management emphasis are made in high impact areas for potential implementation by military leaders today.
in IV This paper outlines some basic implications of chaos theory to illustrate the usefulness of these new concepts to military leaders. Understanding predictable effects of this theory is fundamental to shaping and leading the Army After Next (and its sister services). First, we will take a brief-and hopefully painless-look at Newton's cause and effect universe and then step into somewhat deeper water. That done, we will have the basis for widening our understanding of science at the end of the Twentieth Century and for understanding its effects on the military of the next century.
This discussion of the actual chaos theory is at exceptionally low resolution. We do not need knowledge of mathematical intricacies to comprehend its important effects; the phenomena it predicts are the relevant outcomes for us.
Given this framework, we can then discuss the emerging concepts for management of the military of the future. Without this knowledge we will be facing a machine gun armed only with a musket. There is one other important aspect to chaos theory to be explored. We need to understand the circumstances in which the chaos phenomenon is likely to happen.
NEWTON'S UNIVERSE
In some cases, the linear approach alone is sufficient.
Desert Storm was one of those cases. Coalition forces were so superior that the enemy was not able to generate large-scale chaotic conditions during any engagement, and thus the nonlinear terms in the model never became strategically or even operationally significant. The area in which Iraq was most able to threaten chaos was in information warfare where random SCUD missile attacks and efforts to portray innocent civilian casualties could have destabilized public opinion. In essence, the Gulf War's complex equations were functionally simplified to linear terms by the imbalance in combat power and leadership. another will take place. Unfortunately, so far no one has yet proposed a way to do this in organizations.
The first two states have behaviors that repeat themselves exactly. In the Point, behavior repeats itself like a freeswinging pendulum that always comes to rest at the same point.
In the Limit Cycle, behavior repeats itself like a thermostat which maintains the temperature between two points, or a street lamp that goes on and off according to the amount of daylight.
Systems that display such orderly behavior are generally simple, linear, close-to-equilibrium systems fully described using Newton's theories. They allow very exact calculations, and their behavior can be easily predicted.
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These two types are typical of physical and mechanical systems, and they are seldom found in individual or organizational behavior. They may be found in organizations where people are treated as if they are machines. There have been attempts to create an exact science of management that describes perfectly behavior and makes sure predictions and total control based on the assumption that people's behavior follows these orderly patterns. Robots mimic this behavior.
In the third state, the Torus, each behavior more or less repeats itself, but in a slightly different way each time. Behavior in different groups can be radically changed by a small change in a critical organizational parameter, such as differences in wage increases or in the way people are treated.
When such a parameter reaches a critical point it can lead to chaotic change. In other words, not every change in organizational parameters leads to division; changes may take place without a ripple in the pond. It is only when the change reaches a critical point-like the last straw and the camel-that dramatic divisions occur. A change in retirement eligibility policy may have no effect at all, but under certain conditions, it may be seen as a crucial factor in decreasing job security and lead to organizational instability. 
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We do know that a state of deep chaos is a transition time that can lead either to transformation or to disintegration of the system. The leader's role is to prevent disintegration and to assist the organization in its transformation and renewal.
There is little chance of accomplishing this with a linear approach. Attempts to motivate people by preaching, pressure, rewards and punishments generally lead to failure. The problem is not one of putting on pressure to change the existing state but how to free the organization from the binds it itself has created, often mental models of people in the organization.
These models are the filters through which the organization perceives reality and give meaning to incoming information. The 
RECOMMENDATIONS AND CONCLUSION
This low-level examination of chaos theory provides a minimum amount of knowledge for comprehension and application of its principles. We examined the management of organizations using chaos principles and discovered potential changes in philosophy that can cope with these turbulent times.
RECOMMENDATIONS
Several positive steps to ensure the survivability of the military and prepare it for future success in the field emerge from chaos theory: Kiel, 162 .
*" That leaders should be risk-takers, reinforce strongly actions that have positive outcomes for the organization, and have a long-term outlook, not simply a response to everyday crises is discussed by Kiel, [175] [176] [177] [178] [179] [180] [181] [182] [183] [184] [185] [186] [187] [188] [189] [190] [191] [192] [193] [194] *"' Peter M. Senge. The Fifth Discipline: The Art and Practice of the Learning Organization. (New York: Doubleday, 1994) , 214 gives an excellent discussion of the requirements for executing an organizational vision. He points out that everyone, not just the leaders themselves must believe the vision, and everyone should contribute to its development to facilitate buy-in.
*" This is even consistent with current writings from the Training and Doctrine Command (TRADOC) itself. See John L. ™ The fact that the fog of war will persist in the face of technology is presented clearly in Douglas A. Macgregor. Breaking The Phalanx: A New Design for Landpower in the 21 st Century. (Westport, CT: Praeger, 1997), 50 and ibid., 161. He also makes the point that local initiative by lower level leaders make critical differences in outcome on ibid., 160.
*" The necessity of seeing reality for any adaptive organization as seething with change and not simply a mechanical system is emphasized in Prigogine and Stengers, xv. xvii « The linear approximation is usually worst when things are about to fail." Nina Hall. Exploring Chaos: A Guide to the New Science of Disorder. (New York: Norton, 1991), 151.
xvm John G. Sifonis and Beverly Goldberg. Corporation on a Tightrope: Balancing Leadership, Governance, and Technology in an Age of Complexity. (New York: Oxford University Press, 1996) , 34 points out that "leadership on one level sets the logic, the vision, the direction of an organization; on another it enables processes. Technology enables and facilitates leadership and governance, but how much technology an organization uses is driven by leadership and governance." This feedback is a basic phenomenon of nonlinear interaction.
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